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1. INTRODUCTION 
A survey of the fish resources of the waters off Madagascar was 
carried out during the period 16-28 June 1983 with the Norwegian 
research vessel "Dr. Fridtjof Nansen 11 • The investigation was 
carried out on a subcontract arrangement between FAO and the 
Institute of Marine Research, Bergen, which operate the vessel 
on behalf of the Norwegian Agency for International Development 
(NORAD). 
The following scientific staff participated during the cruise: 
Roald s~tre (cruise leader} Institute of Marine Research, 
Kjell Str~msnes II II II II 
Karsten Hansen " " " fl 
Helge Abrahamsen (Instr.chief)_ II II II II 
Gabriella Schmidt FAO 
Andriantahina Rakotondralambo Centre National de Recherches 
Oceanographiques, Nossi-Be 
Bergen 
II 
II 
II 
The objective of the cruise was to cover the shelf area shallower 
than 200 m off the southern and eastern part of Madagascar by a 
combined acoustic/trawl survey to obtain information on fish 
abundance and species composition of the area. Additionally, 
some hydrographic work was carried out. 
2. METHODS 
The R/V "Dr. Fridtjof Nansen" is a 150-foot stern trawler. A 
main engine of 1500 horsepower gives a maximum speed of 13 
knots. The vessel is equippet with bottom trawl and pelagic 
trawl. Details of the fishing gear are given in Annex III. 
The vessel was equipped with two echo sounders, one operating 
at 38 kHz and one at 120 kHz. Two analog echo integrators were . 
connected to the echo sounders. A net sonde was attached to the 
pelagic trawl. Settings and performance of the acoustic instru-
ments appear in Annex IV. 
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Echo integrator values were recorded for each nautical mile 
sailed and averages over 5 nautical miles were worked out and 
logged. The echo integrator reading (unit: mm/nautical mile) 
are relative measures proportional to fish density. This means 
that one unit of 1 mm/nautical mile represent a certain number 
of individual fish per square nautical mile of the species 
recorded. A conversion factor or density coefficient is needed 
for conversion from relative echo integrator values to absolute 
fish biomass. 
Nansen bottles were used for the oceanographic work. Temperature, 
salinity and dissolved oxygen were observed at standard depths 
to the bottom or maximum 1000 m. The salinity samples were 
analysed aboard with an inductive salinometer. Dissolved oxygen 
was determined by the Winkler method. 
The surveyed area was split into three sub-area.s i A, B and C 
according to the following definition: 
Area A The southern coast south of 2s0 s 
Area B - Eastern coast between 25° and 22°s 
Area C - Eastern coast between 22° and 11°s 
Table .l reviews the number of the different types of stations 
while Table 2 gives the distribution of the trawl hauls in 
relation to the bottom depth. The survey routes and the location 
of the stations appear in Fig. 1. Annex I gives details of the 
fishing operations. 
3. RESULTS 
3.1 Bottom condition 
Between Toliary _.:ind Cape St. Marie the shelf is narrow and 
mostly inaccessible for bottom trawling due to irregularities 
and a steep slope. On some locations, however, trawling is 
possible at detpth between 60 and 80 m. 
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The southern plateau between Cape St . Marie and Pte. I t aperina 
are mostly trawlable at depths shallower than 130 m. Between 
130 and 200 m t he slope is too steep for bottom trawling. In 
the western part of the plateau the occur rence of sponges made 
bottom trawling difficult. These areas also seemed to have a 
very low density of fish. 
The eastern coast between Pte. Itaperina and Toamasina was 
characterized by a fringing coral reef along the shelf edge 
reaching up to 10- 20 m depth where trawling is not possible. At 
the o uter part of the reef area, the bottom is too s ·teep for 
trawling. The inner part, where the depths is between 20 and 
60 m, is only of 7-15 km width. Rocks and corals suggest that 
trawling should be carried out with caution. 
The investigated area is poorly covered by nautical maps. 
However, an attempt have been made to calculate the area of the 
shelf. The southern plateau between Cap Andriamanao and Pte. 
Itaperina is estimated to about 18,000 km2 • If 10 km is taken 
as the average width of the shelf between Pte. Itaperina and 
Toamasina, the area will amount to about 800.0 km2 • This will 
give a total area of 25-30,000 km2 of the shelf zone of which 
. 2 
the inner 3-5000 km was not covered by the present investi-
gation. 
3.2 Hydrography 
The sea surface temperature and salinity off the southern coast 
are given in Figs. 2 and 3. The temperature in the area varied 
between 22. 5° and 25.5°c. The zone of temperatures above 25°c 
and salinity between 35.2 and 35.3°/oo off the south-eastern 
coast is probably Equatorial Surf ace Water brought into the 
area by the East-Madagascar current. In a sma.11 area off Cap 
St. Marie salinities above 35.6°/oo were observed which indi-
cates reduced water exchange. 
In Section I (Fig. 4) off the south .. ·western coa.st all the major 
wa t er ma sses o f t h e Mozambique Channel can be recognized: 
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The Sub-tropical Water associated with the salinity 
maximum at about 150 m. 
The Central Water characterized by an oxygen maximum 
and temperatures of l0°-15°c. 
The Antarctic Intermediate Water of 6.5°-J.0° and 
0 
salinities below 34.6 /oo. 
The North Indian Intermediate Water characterized by 
temperatures of 5.5° to 6.5° and salinities above 
0 34.7 /oo. 
In section II and III (Figs. 6 and 8) the North Indian Inter-
mediate Water is not seen. The upper 75 rn is dominated by the 
Equatorial Surface Water transported southwa.rd by the East-
Madagascar Current. 
3.3 The fishing experiments 
Table 3 gives the average catch rate with bottom trawl in the 
three sub-areas. The group 'Pelagic fish_' consists of species 
which usually forms schools and have a diurnal -vertical migra-
tion pattern. The following families have been included in this 
group: Carangidae, Clupeidae, Engraulidae, Leiognathidae, 
Scombridae and Sphyraenidae. 
The maximum catch rate in Area A was· 8'71 kg/hour {St .no. 569) 
consisting of more than 80% pelagic species with Trachurus 
delagoa as the dominant species. In Area B the maximum catch 
rate was 1740 kg/hour (St.no. 579)_ and about 60% of the catch 
was pelagic species. The dominant species was SeTar crumenop-
thalrnus. In Area C the maximum catch rate was lower, 357 kg/hour 
at St.no. 595, and the species Gazza tninuta amounts to 72% of 
the catch. 
The catch rates with the pelagic trawl was usually low. Five of 
the nine pelagic trawl hauls gave catch rates below 5 kg/hour. 
The maximum catch rate was 242 kg/hour {St.no. 5601 of which 
83% was Decapterus macrosoma. 
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The three trap setti ngs yield v ery smal l catches var ying 
between 0.4 and 1 .3 kg per t rap . 
3.4 Fish distribution and species composit i on 
Fig.10 shows the fish distributi on based on .the echo integrator 
readings . This i s mainly due to pelagic fish as the dernersal 
fish more seldom was observed by the acoustic instruments. The 
highest density was observed off Cap St. Marie over bottom 
depths of about 50 m consisting mainly of Decapterus rnacrosoma 
and some minor contribution from Etrurneus teres. 
Table 4 gives the species composition of pelagic fish. from 
bottom trawl catches in the different sub-areas. In Area A the 
Carangidae family contributed most with Trach:urus delagoa and 
Decapterus macrosoma as the most important s·pecies. The contri-
bution from the Scombridae family was nearly exclusively due to 
Scomber japonicus. 
Also j_n Area B the Carangidae family was contributing most to 
the catches with Selar crumenopthalrnus and Trachurus delagoa as 
the dominant species. A significant contribution also came from 
the Sphyraena family ,. mostly Sphyraena obtusata. In A,rea C the 
Leiognathidae family with mainly Gazzatninuta dominated the 
catches. 
Table 5 gives the s pecies composition of demersal fish :from 
bottom trawl catches in the three sub.,..a.reas, The .Mullidae is 
important in all areas but most pronounced in Area B. The 
Sparidae seems to be most abundant in the southernmost area . 
The high contribution from Scianidae in Area A is due a single 
catch of 478 kg/hour of Argyrosornus hololepi.dotus. Also the 
Lethrinidae and Lutjanidae seem to . be more a.bundant in the 
southernmost area . 
Detai ls on the fishing operation i s given i.n Annex I while 
Annex II shows some length distributions of important species. 
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3.5 Fish abundance 
If the average fish density is known for a given area, the size 
of the demersal stock may be calculated. The fish density is 
obtained from the mean catch rate and the area swept by the 
trawl. The latter is the distance between the trawl wings 
multiplied by the length of the tow. •rable 6 is an attempt on 
such calculations for southern and eastern coast of Madagascar. 
In order to reach reliable results by these "swept area" calcu-
lations, the following conditions must be fullfilled: 
A sufficient number of trawl stations must be carried 
out. 
Random chosen fishing localities should be used. 
Correct estimation of the efficiency coefficient of 
the trawl must be made. 
Correct calculation of the area. 
None of these conditions are completely fullfilled. Previous 
calculation with the same type of .trawl in similar areas, 
indicate that an efficient coefficient of 0.5 is reasonable; 
i.e. half of the fish ahead of the trawl are supposed to be 
caught. By that a demersal stock size of 75,000 tonnes is 
reached. 
Due to all the uncertaincy of these calculation, a more conser-
vative estimate of 50,000 tonnes is suggested as a first app-
roximation of the abundance of the demersal stock off the 
southern and eastern coast of Madagascar. 
The acoustic estimate based on echo integrator readings amounts 
to about 85,000 tonnes by applying the C = 13.6 tonnes·mm-l 
(n.mile)-2 • The catch data indicate that about 60% of this is 
small pelagic fish. This means that also for the pelagic stock 
50,000 tonnes seems to be a reasonable f~rst approximation. 
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Table 1. Number of stations. 
AREA . . . 
A ~ c TOTAL 
Bottom trawl 15 8 9 32 
Pelagic trawl 7 1 1 9 
Traps 1 1 1 3 
Hydrographic station 21 
Hydrographic surface sample .. 56 
Table 2. Distribution of tra,wl ha,uls in rela,tion to the bottOil.l depth .• 
Depth zones 0-24 m 25-49 m 50-74 m 75-~9. m 100-124 m >125 m Total 
Bottom trawl hauls 2 17 10 1 2 32 
Pelagic trawl hauls 1 4 2 2 9 
,_ 
Table 3. Average catch rates (kg /hour) by bottom trawl in the 
three sub-areas. 
AREA A B c 
NO. OF STATIONS 15 8 9 
Pelagic fish 63.0 170.5 74.6 
Demersal fish 127.6 117 .3 44.5 
Shark/Ray 36.5 34.9 62 .9. 
Crustaceans 0.4 0.3 0.9 
Cephalopodae 3.0 1.3 1.7 
Catch rate 230.5 .324,3 . 184.6 
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Table 4. Average catch rates of pelagic fish (kg/hourL by bottom trawl 
in the three sub-areas. 
A. B c 
FAMILY 
CARANGIDAE - Jack/ scad 41.9 101.2 9.. 3 
CLUPEIDAE - Herring/shad 1.8 2,0 6.8 
ENGRAULIDA - Anchovy + 0.1 0.5 
LEIOGNATHIDAE - Pony fish 0.1 10 •. 6 47.2 
SCOMBRIDAE - Mackerel 12.5 3.7 5.8 
SPHYRAENIDAE - Barracuda 6.7 52.9 .· 5,0 
Catch rate 63.0 170 .. 5 74.6 
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Table 5. Species composition (kgfhourl of deme:r;sa,l ~ish from bottom trawl 
catches at different areas (+ indicate presence in the Cqtchesl. 
FAMILY 
ACANTHURIDAE - Surgeon fish 
AMMODYTIDAE - Sand lances 
ANTHIIDAE 
APOGONIDAE - Cardinal fish 
ARIOMMIDAE - Driftf ish 
ARIIDAE - Catfish 
BALISTIDAE - Triggerfish 
BOTHIDAE - Flounder 
CAESIONIDAE 
CHAETODONTIDAE - Butterflyfish 
CHAMPSODONTIDAE 
DENTICIDAE 
DIODONTIDAE - Porcupinfish 
DREPANIDAE - Sicklefish 
ECHENEIDAE - Suckerfish 
EMMELICHTHYIDAE - Bonnetmouth 
FISTULARIIDAE - Pipefish 
GERREIDAE - Majarra 
LABRIDAE - Wrass 
LETHRINIDAE - Scavenger 
LUTJANIDAE - Snapper 
MACRORHAMPHOSIDAE - Snipef ish 
MENIDAE - Moonfish 
MONACANI'HIDAE - Filefish 
MULLIDAE - Goatfish 
NEMIPTERIDAE - Threadf in bream 
OPLEGNATHIDAE - Knifejaws 
OSTRACIONTIDAE - Box fish 
POLYNEMIDAE - Threadf in 
POMACANI'HI.DAE - Angelfish 
POMACENTRIDAE - Damselfish 
POMADASYIDAE - Grunt 
PRIACANI'HIDAE - Bigeye 
RACHYCENTRIDAE - Cobia 
SCORPARENIDAE - Firef ish 
SCIAENIDAE - Croaker 
SERRANIDAE - Seabass 
SIGANIDAE - Rabbitfish 
SPARIDAE - Seabream 
SYNODONTIDAE - Lizardfish 
TETRAODONTIDAE - Puf ferf ish 
THERAPONIDAE - Therapon 
TRACHICHTHYIDAE - Slimehead 
TRICHIURIDAE - Hairtail 
ZEIDAE - Dories 
A 
0.4 
0.1 
0.4 
3.3 
0 . 3 
0.3 
0.7 
0.2 
0.5 
0.,3 
2.9 
0.1 
0.4 
0 •. 6 
7.1 
6.1 
+ 
0.2 
0.3 
13.1 
9.9 
+ 
1.1 
1.4 
9.7 
4.0 
3.5 
o •. s 
1.6 
31.9 
6.3 
1.1 
19.6 
0.4 
O.:L 
+ 
0.1 
B 
+ 
+ 
0.7 
0.2 
1.1 
0.4 
+ 
1.0 
+ 
0.7 
+ 
0.8 
4.3 
90.4 
0.1 
1.8 
+ 
+ 
0.2 
0.4 
5.3 
6.7 
0.3 
1.5 
1.4 
c 
0.9 
0.2 
1.2 
+ 
0.7 
3,] 
+ 
+ 
1.1 
2.6 
2.8 
2.6 
9.7 
0.8 
0.3 
0.6 
3.7 
0.6 
+ 
1.6 
3.4 
1.9 
3.0 
+ 
0.2 
2.9 
TOTAL 117 .3 44.5 
·-
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Table 6. Biomass of demersal fish calculated by ·means· of the bottom 
trawl. catches . 
Average Density Area Stock 
AREA 
cci.tch (kg/hl . (kg/k1n2t . 2 . . (Jqn . L ... {tonnes} 
A 127.6 1640 18000 29520 
B 117 . 3 1508 3500 5278 
c 44.5 572 .4500 2574 
TOTAL 
. .. 
37372 
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ANNEXES 
ANNEX I 
Fishing Station Data: Demersa.l trawl 
J?ela.gic trawl 
Traps 
(BTl 
(PTl 
(OTl. 
Dominant species in catches given in kg per hour and percent of 
total catch .. 
ANNEX II 
Length distributions in cm of selected important species .. 
ANNEX III 
Fishing Gear, 
ANNEX IV 
Settings and performance of acousticai instruments .. 
1 
ANNEX I 
2 
---------------------------------------------------------------------------------------------------------------
TillE STN SEAR -~~rnL!.~L --~qu1rn~-- --~al~~-!.K~L ~U~DL!.~~L--
DATE START No. TYPE BOTTO" SEAR NORTH EAST TOTAL PR HR DO"INANT SPECIES PR HR l 
---------------------------------------------------------------------------------------------------------------
17.06 0855 553 BT 61 61 24 53' 043 59' 10,S 21,0 Sepia sp 9,60 45,7 
Loligo sp 2,60 12,3 
Xanthichtys ringens 3,00 14,2 
Abalistes stellatus 2,00 9,5 
Scoliodon laticaudus 3,00 14,2 
17.06 1225 554 BT 27 27 25 08' 044 06' 4,B 2818 Epinephelus tauvina 24,90 86,4 
Loligo sp 1,80 6,2 
Lutjanus fulvifla1us ,60 2,0 
Parupeneus fraterculus ,60 2,0 
17.06 1420 555 BT 28 28 25 17' 044 12' 12,6 25,2 Upeneus sp 19,00 75,3 
Decapterus russelli 2,60 10,3 
Loligo sp 1,00 3,9 
Decapterus 1acroso1a ,BO 3,1 
17.06 1645 556 BT 26 26 25 21' 044 26' 78,3 156,6 Sphyraena jello 51,00 32,S 
Sphyraena obtusata 30,00 19,1 
LETHRINIDAE 18,00 11, 4 
Lutjanus sp B,40 5,3 
Caranx sexfasciatus 16,BO 10,7 
18.06 0035 557 PT >SOO 10 25 30' 043 14' 2,1 4,2 Leptocephalus 2,00 47,6 
, __ 
"YCTDPHIDAE ,BO 19,0 
Loligo sp ,60 14,2 
J E L L Y F I S H ,40 9,5 
18.06 1110 SSS PT >SOO 40 25 13' 043 38' 1,1 2,2 Leptocephalus 2,00 90,9 
FISH LARVAE ,10 4,5 
18.06 2140 559 BT 31 31 25 25' 044 35' 125,5 251,0 Plectorhynchus pictus 46,BO 18,6 
Lethrinus opercularis 40,00 15,9 
Pagellus natalensis 27,50 10,9 
Parupeneus sp. 18,60 7,4 
19.06 0310 560 PT 46 15 25 44' 044 43' 12018 241,6 Decapterus 1acroso1a 200,20 82,B 
Etru1eus sp. 39,20 16,2 
19.06 0840 561 BT 63 63 25 56' 044 51' 21,4 4218 Aprion virescens 15,00 35,0 
Teixeirichthys jordani 11,20 26,1 
Acanthurus dussu1ieri 4,40 10,2 
Lactoria cornuta 2,80 6,5 
19.06 1110 562 BT 43 43 25 46' 045 03' 158,0 316,0 R A Y S 200,00 63,2 
CARHARHINIDAE eo,oo 25,3 
Rachycentron canadus 12,40 3,9 
Laxodon 1acrorhinus 5,20 1,6 
3 
---------------------------------------------------------------------------------------------------------------
TI"E STN GEAR _q;UL!.~L --~qurrn~-- --~~I~~-!.~~L ¥.U~I~-!.~~L--
DATE START No. TYPE BOTTO" GEAR NORTH EAST TOTAL PR HR DO"INANT SPECIES PR HR % 
---------------------------------------------------------------------------------------------------------------
19.06 1325 563 BT 46 46 25 40' 045 10' 151,1 302,2 CARHARHINIDAE 160,00 52,9 
Chei1erius nuf 1r 38,00 12,5 
Po1acanthus stri1tus 16,40 5,4 
Suf.flaHn capistr1tus 16,00 5,2 
19.06 1615 564 BT 75 75 26 02' 045 11' 40,2 8014 S H A R K S 40,00 49,7 
Teixeirichthys jordani 15,00 18,6 
Sepia sp 15,60 19,4 
RAJIDAE 5,00 6,2 
19.06 1825 565 PT 97 10 26 04' 045 12' 2,1 3,5 FISH LARVAE 1, 71 48,B 
Loligo sp 1, 71 48,B 
Etru1eus sp. ,17 4,B 
20.06 0635 566 BT 113 113 25 55' 045 54' 119,9 23918 "ustelus sp 94,00 39,1 
Epinephelus 1orhua 47,60 19 18 
Chei1erius nufar 38,00 15,B 
Polysteganus baissaci 30,00 12,5 
20.06 0925 567 BT 56 56 25 39' 045 46' 124,5 249,0 Lutjanus sebae 44,40 17,B 
Lethrinus sp. 36,60 14,6 
Chei1erius nufar 44,00 17,6 
Parupeneus sp. 35,00 14,0 
Pagellus natalensis 30,00 12,0 
20.06 1050 568 BT 48 48 25 35' 045 44' 159,4 318,B Scolopsis bi1aculatus 138,60 43,4 
Parupeneus sp. 66,60 20,B 
Teixeirichthys jordani 31,50 9,B 
Pagellus natalensis 30,60 9,5 
20.06 1415 569 BT 51 51 25 27' 045 SB' 435,4 87018 Trachurus delagoae 470,40 54,0 
Sco1ber japonicus 156,80 18,0 
Decapterus 1acroso1a 70,00 e,o 
Teixeirichthys jordani 50,40 5,7 
20.06 2015 570 PT 56 20 25 21' 046 12' 15,1 30,2 Trachurus delagoae 14,20 47,0 
Etru1eus teres e,oo 26,4 
Decapterus 1acroso1a 6,80 22,S 
Sco1ber japonicus 1,20 3,9 
20.06 2145 571 OT 32 32 25 16' 046 09' 12,B 12,B Lethrinus 1ahsena 11,60 90,6 
Chei1erius nufar 1,20 9,3 
21.06 1030 572 BT 124 124 25 32' 046 37' . 31,B 63,6 E11elichthys nitidus 42,00 66,0 
Epinephelus 1orhua 12,00 19,8 
Chei1erius nufar 4,BO 7,5 
LOLI61NIDAE 2,00 3,1 
4 
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DATE START No. TYPE BOTTO" GEAR NORTH EAST TOTAL PR HR DO"INANT SPECIES PR HR % 
---------------------------------------------------------------------------------------------------------------
21. O'b 1555 573 PT SB 5 25 12' 046 47' ,o ,o N 0 C A T C H ,oo ,o 
21.06 1700 574 BT 53 53 25 12' 046 48' 41,0 492,0 Argyroso1us hololepidotus 478,80 97,3 
Argyrops spinifer 6,00 1,2 
Parupeneus fraterculus 5,40 1,0 
21.06 1850 575 PT 70 50 25 09' 046 58' 54,0 108,0 Trachurus delagoae 88,00 81,4 
Ario11a indica 6,80 6,2 
Sco1ber japonicus 6,00 s,s 
Sphyraena obtusata 2,40 2,2 
22.06 1645 576 BT 40 40 24 52' 047 12' 31, 5 63,0 Sphyraena jello so,oo 79,3 
Saurida undosqua1is 4,00 6,3 
Upeneus sp 3,00 4,7 
Lagocephalus sp 1, 80 2,8 
22.06 2140 577 PT 119 BO 24 48' 047 29' ,2 ,4 "YCTOPHIDAE ,40 100,0 
23.06 0910 578 BT 65 65 24 04' 047 33' 33,5 67,0 Chei1erius nufar 21,20 31,6 
Parupeneus sp. ,BO 1, 1 
RH I NOBA TI DAE 44,00 65,6 
24.06 0905 579 BT 44 44 23 24' 047 44' 869,9 173918 Selar cru1enophthal1us 518,40 29,7 
Upeneus sp 456,00 26,2 
Sphyraena obtusata 268,80 15,4 
Pristis 1icrodon 200,00 11,4 
24.06 1350 580 BT 50 50 23 00' 047 53' ,o ,o N 0 C A T C H ,oo ,o 
24.06 1540 581 BT 53 53 52 50' 047 55' 35,2 70,4 Lutjanus sebae 25,00 35,5 
Chei1erius nufar 15,40 21,B 
Po1acanthus striatus 12,80 18,1 
Lethrinus 1ahsena 5,80 B,2 
24.06 2145 582 OT 40 40 22 21' 047 59' 5,7 5,7 Pelates quadrilineatus 1, 70 29,8 
Arius dussuaierii 1,30 22,B 
C R A B S 2,70 47,3 
25.06 0710 583 BT 47 47 22 18' 048 03' 64,9 129,8 Gazza 1inuta 59,50 45,B 
Upeneus sulphureus 8,50 6,5 
Pellona ditchela 13,50 10,4 
Pelates quadrilineatus 9,00 6,9 
25.06 0920 584 BT 67 67 22 15' 048 10' 8,5 17,0 E""ELICHTHYIDAE 7,20 42,3 
APOGONIDAE 1,30 7,6 
Trichiurus lepturus 1,00 s,e 
Upeneus sp ,70 4,1 
--------------------------------------------------------------------------------------------------------------- 5 
Til!E STN GEAR -~~UIL!.~L --~q~Ull!~-- --~~1~~-!.~~L ~U§!H_!.~§L __ 
DATE START No. TYPE BOTTO" GEAR NORTH EAST TOTAL PR HR DO"INANT SPECIES PR HR l 
---------------------------------------------------------------------------------------------------------------
25.06 1250 595 BT 47 47 21 59' 049 11' 91,5 193,0 U~eneus sulphureus 163,90 9915 
Secutor insidiator 8,40 4,S 
Carangoides caeruleopinnatus 3,50 1, 9 
Loligo sp 3,50 1, 9 
?, 
25.06 1530 596 BT 56 56 21 52' 049 18' 17,2 34,4 Epinephelus guasa 13,40 38,9 ., 
Sepia sp 6,BO 19,7 
6,20 18,0 
Alutera 1onoceros 4,40 12,7 
25.06 1825 597 BT 49 49 21 40' 049 16' 65,4 130,B Carcharhinus sp 40,00 30,5 
Lutjanus argenti1aculatus 19,00 13,7 
Upeneus sulphureus 15,00 11,4 
Sphyraena obtusata 12,00 9,1 
26.06 0720 see BT 38 38 20 05' 048 48' 108,9 217,B Pellona ditchela 46,20 21,2 
Upeneus sp 30,10 13,B 
Gazza 1inuta 28,00 1219 
Po1adasys 1aculatus 14,00 6,4 
26.06 1215 589 BT 22 22 19 44' 048 54' 26,4 52,B Sco1bero1orus co11ersoni 17,60 33,3 
Argyrops fila1entosus 13,20 25,0 
Lethrinus 1ahsena 4,20 7,9 
Plectorhynchus flavo1aculatus . 3,20 6,0 
·-
26.06 1535 590 BT 26 26 19 28' 049 01' 143,4 286,B DASYATIDAE 240,00 83,6 
Gy1nocranius griseus 14,00 4,B 
Re1ilegio australis 11,80 4,1 
Plectorhynchus flavo1aculatus 4,20 1,4 
26.06 2145 591 OT 18 18 18 54' 049 16' 4,0 4,0 Carcharhinus sp 4,00 100,0 
27.06 0720 592 BT 27 27 18 49' 049 14' ,o ,o N 0 C A T C H ,oo ,o 
27.06 0905 593 PT 26 26 19 46' 049 14' '1 ,2 FISH LARVAE ,20 100,0 
27.06 1130 594 BT 23 23 18 35' 049 19' 106,2 212,4 DASYATIDAE 80,00 37,6 
Stegostoaa sp 00,00 37,6 ·' 
Carangoides chrysophrys 34,00 16,0 
Echeneis naucrates 10,BO 5,0 
27.06 1600 595 BT 48 48 19 OB' 049 29' 178,7 357,4 Gazza 1inuta 257,60 72,0 
Secutor insidiator . 19, 60 5,4 
Sco1bero1orus co11ersoni 14,00 3,9 
Carangoides uii 12,60 3,5 
27.06 2000 596 PT 54 30 17 42' 049 36' 19,7 39,4 Gazza 1inuta 12,40 31,4 
Stolephorus punctifer 6,60 16,7 
Sphyraena obtusata 3,70 9,3 
Decapterus russelli 3,00 7,6 
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ANNEX 
2:5 cm 
DECAPTERUS RUSSELLl: 
STATION NO. ~:55 MEAN LENGTH • 1B,2c:m 
2:5 cm 
DECAPTERUS MACROSOMA . 
STATION NO. :560 MEAN LENGTH • 17, 3cm N• 110 
2:5 cm 
DECAPTERUS MACROSOMA 
STATION NO. 569 • MEAN LENGTH • 20, 'lcm Na 33 
3 cm 
DECAPTERUS MACROSOMA 
STATION NO. :569 MEAN LENGTH • 20, 9cm N= 33 
25 
SCOMBER 
STATION NO. :569 
3 3:5 cm 
JAPONl:CUS 
MEAN LENGTH • 23·, Bcm 43 
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TRACHURUS DELAGOA 
STATION NO. :569 MEAN LENGTH • 1:5,bc~ N• 101 
cm 
TRACHURUS DELAGOA 
STATION NO. 575 MEAN LENGTH ., :w.1cm N• 1(11) 
1:5 cm 
SELAR CRUMENOPTHALMUS 
STATION NO. :579 MEAN LENGTH. 20,lcm N• 6:5 
GAZZA Ml:NUTA 
STATION NO. :595 MEAN LENGTH • 14,3cm 
GECUTOR 
STAT I ON NO. 59~ 
1:5 
l:NSl:Dl:ATOF< 
MEAN LC:NGTH "" o.ec: m 
N• 100 
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2 4 4S 
SPHVR:AENA .:JELLO 
STATION NO. S7b MEAN LENGTH = 27, 8cm N= 99 
2 4 4:5 cm 
SPHVR:AENA .:JELLO 
STATION NO. 55b MEAN LENGTH = 2a, lcm N• bB 
35 4:5 cm 
SPHVR:AENA OBTUSATA 
STATION NO. S5b HEAN LENGTH • 24, Ocm N• Sb 
. .. _______ 
--·-- - ---
2S 3 35 
GAZZA MJ:NUTA 
STATION NO . S9S MEAN LENGTH 14, 3 cm N= 100 
IS 2 25 c m 
SECUT OR: J:NSJ:OJ:ATOR: 
STAT ION NO. 5 9 5 HEAN LENG,TH • 8, Bcm N• 100 
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UPENEUS BP. 
STATION NO. 55 MEAN LENGTH • 13, 7c11 N• 101 
Y. 
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UPENEUS SULPHUR: ELIS 
STATION NO, SSS HEAN LENGTH• 11,7cm N• 97 
Y. 
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25 3 cm 
ETR:UMEUSTER:ES 
STATION NO. :5b0 MEAN LENGTH • 1q, 1cm N• 41 
Y. 
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PAGELLUS NATALENSJ:S 
STATION ND . Sb? MEAN LENGTH = 13, 7cm N• 118 
ANNEX III 
Fishing gear 
Demersal trawl: High opening shrimp and fish trawl with rubber 
bobb:i:ns .. Headline 41 m. Height during trawling 
approximately 6 m. Mesh size in the wings 40 mm, 
gradually reduced to 20 mm in the codend. 
Pelagic trawl: Capelin (uHarstad"l . trawl .. Width about 30 m. 
Fish trap 
Vertical opening about 15 m. Meshsize at codend 
21 mm. 
The fish trap i.s made of a,n upper al.lumi.nium fr a.me with floats 
and a bottom iron frame .. The size is 130 x 45 x 45 cm. They 
were usually soaked for 10 hours. A bag inside contains bait, 
usually squid .. 10 traps were used in each setting. 
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A,NNEX IV 
Frequency .... .3.8. kHz ..... . 
Basic range (ml 
Bandwidth 
Pulse length 
TVG and gain 
Recorder gain 
Transmitter power 
Transducer dimension 
(ceramic) 
Discriminator 
Source level + voltage 
response 
Measured 
Integrator threshold 
Integrator gain 
Depth intervals (ml 
Bottom stop 
0-100 I o-2so 
3.0 kHz 
. 0.6 msec .. 
20 logR -20 dB 
7 
1880 w 
8° x 8° 
30 x 30 cm 
5 - 7 
137 .. 8 dB 
28 May 1 .983. 
A 0.5 
B 0.5 
A 20 dB x 10 
B 20 dB x 10 
A 4-50 
B 50-250 
(Varying with 
ON 
depthL 
. . . . . .1.2.0. kHz. 
0-100 
3.0 kHz 
0.6 msec. 
20 logR 0 dB 
2 
298 w 
10° circular 
111.4 dB 
2.8. May. 1.9 8 3 
0 
0 
10 dB x 10 
10 dB x 10 
4-50 
50-100 
ON 
9 
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